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Abstract of JP2003059831 



PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a semiconductor device which forms a 
crystalline semiconductor film, in which orientations are 
matched by controlling the crystal orientations and 
which obtains the crystalline semiconductor film, in 
which the concentration of an impurity is reduced. 
SOLUTION: The method for manufacturing the 
semiconductor device comprises the steps of forming a 
first semiconductor region, made of an amorphous 
semiconductor on a surface of an insulator, scanning a 
continuous oscillation laser beam from one end of the 
first region to the other end, once melting the first 
region, crystallizing the first region, and thereafter 
etching the first region, to form an active layer of a TFT 
to form a second semiconductor region. In order to 
improve the field effect mobility of the TFT, the 
scanning direction of a laser beam is made to 
substantially coincides with a channel length direction 
in a thin film transistor, in a pattern of the second 
region formed through etching. 
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2 3 0 2. 5 5-2 3 0 3. ->U>KUA;l'U> 
X2 3 0 4, t£bU>X2 3 0 5, ®fi-& 2 3 0 5 

-2 3 0 2\Z&D U—*f-5Zmm&2 3 0 1 rt> 
n-St'-A^^r/Atf. xU > K'J*;H/>X2 3 0 4T 

\z&mtm*j\,*-!gm$:nz>rcisb\zthu>X2 305 

[0 0 5 6] Sfc. C©^BTt4. tl^2 3 0 5Si 
S&^glZ «t 0 — JjftJUt-JSfSHzmfr-? Zii\Z<kt) S« 

2 3 0 6©U— If— T--A^mt U— tf 
-lf-A©A»A**«ftflE«fr-5Ct»wJ:0. 112 

3 0 6TSWLfeU— if-f-A (MO*) 
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[0 0 5 7] £©«};?&«$*£© U— 0 s — ftL3g«*fli 
0 1 SfflHTR«l/ftJ:5i:l/- tf-k*-A©;££ 
T F T fcis *;Uft^fr<h 

7y*&m.m?z>ct*,-*imiit£z. town. *%w\tx 10 

[0 0 5 8] 

[SSififcl] JSTF. *tt«tc«tO*«Wlcff 
©fMWS ©JMfctaJ ^0S£#IUTSfa IC^T . 

[0 0 5 9] [£IS0!ll]*&iS0!ltt. «e^«E±lC^fi£ 
3 ft fc # ft £ K ± 9 W 36 ®/t ^ - > K: 

[0 0 6 0] 0 7 tdfct^T, y?5XS«4 0 1 ±IC 1 0 20 
QRm<DMitg.<t$EmmT'tiZ>rtV 714 0 2#Jgfijc$ft 
Tlr»*. -C-0±K:*<&JBl¥*flc*«4 0 3«. JP£ 1 
0 0«O^5X7CVDSi:J:0»*Snt*ftfa* 
BIT-&-&. ft. H7l:^>T (A) ttSgl¥iJH*:S*£4 
O3©±H0. (B) ttS1££#«?>iSff®*j££jf;-3-0T- 
£©g«TttASMl:Sft!GtV»a*. jft«T?*-rJ:5 

©J§ttl4 0 5 a. 4 0 5 bA?M$ni.fc©T^. 
[0 0 6 1] ->-Hi«4 0 4lt ilMM®4 0 

3 ©aortic— *K»i«aft. **ns0y©«£, u- 30 

R 1 4 0 3 OfelMtt 5 C t««T* 

■5. 

[0 0 6 2] B8li. jeUfc^au— tf-t-ACJ:*» 
ft{b©aPg£^-T@T-*S. U— tf-k'-A4 0 6©bb 

KUTMttr*. t*-A^«ii^jg. a*. ttnxtt£ 

t> © £ T S H £ *»Tf # S l>fftCl/Tt»B8 
T«-TJ:3»cBa*tUT. SM^Il¥iM^4 0 3 40 
©— SB*»6ffi»fcsR*-r*J:5C-r-6. ;:©J:3fcU— 
If-e-AOHtttt, 0 5 <h0 6T-*?-#fB£©U— tf- 

aagge, xtt0 2 3T^r«B£©u— tf-jas^B^ 

jlJ8£ft-5„ 3t^»fCT«3tLfcU— tf-f-Att, * 

^1¥^*pS^4 0 3^'t'-A©)®95lcA^^^t^ 

[0 0 6 3] I — If— tf— A 4 0 6#iW£ 
ftfc««^6ttfl<t**a*. iiiS^ft4 0 7^#5 
rtA'TfS. 50 



f#BB2 003-59831 
14 

[0 0 6 4] •€-©&, 09 (A) (B) T-^-TiolC, 
£ftffc£ftfc!jSl#«#fgiS4 0 S^^KfitSiJtC.fcOS 
i4i4 0 5 a. 4 0 5 bifiSf SO/^->l;x7f 
>^T-5. hy^-hSTFTttil:H 4 
0 5a. 4 0 5 b±l:y- h&Sffil, y— httS. 

fttf&t>. 

[0 0 6 5] TFT£ffl^57?f-<yvh l Ji'XMS 

8ffittitffll>fcTFTTBtn5*B-»«±l:H(! 

££*«JflBT»S. 0 2 5(iTFTSil 2 0 
It. U— »f-tf-A©MS**(6lt©H«*PiWt'*-r 
fc©-C&<5. T F TM 12 0 1 (CliBl^gB 1 2 0 2. 

mmiei&& i 2 o 3 . i 2 04A«sn5®^*i 

TSLTt,^. » 1 ^WttWtttt-tft-^ftOflWlfcJBfijE 
SftTiJO. £©tt!8K:4Jtt*iSttJi©»J*#ffi&BI2 
S+lCfe^iS^cS 1 3 0 4. 1 3 0 5. 1 3 0 6TS 

-r. 

[0 0 6 6] taJAkf. !&®l!HJSSgB 1 2 0 3 
HBS*»riE-r*««T**), ^©gB#i£*0 1 3 0 5C 

(iffi^s 1258 s»j*-r** i *m#m® 1251 # 

J£fiSc£ftT^£. *5l*MM*ttttl 2 5 lOEIB, 55 
Ql-CTKttlfilZj&til&mU— tf-e-A 1 4 0 5©^3E 
*PlffiCbT^-6. SttJI 1 2 5 8©JBtttte*&"b© 
Srjgfflf-SCli^T^*^, ti-rfttwLTfe^l-^;PS 
9 s — b*— A©;£3S:£l6]<i:£Jtix.TV>-2>. 

[0 0 6 7] ^fc. mm®&$> 1203 t^-rs^ft 
K»iM-sB»ig!Stti 2 0 4\t7-?umm®&zw 

j£-r««W?& O. U 1 2 5 0 *J»fi!ESft 

■E.J&figSftSTSttB 1 2 5 7 <t. U— tf 
-tf— A 1 4 0 4©j££3r|*]£— gt£-tt"CH-5 (&*0 

1304) . mtz, mm&i 2 0 2fciwc*D. 
013O6 (c*r$p< . 1 *m#mm 1252 

^ftTfcD. *u^5M$ni.ffittIl 2 5 9t. U 
-if-f-A 1 4 0 6©St^^-S$tT^5. £ 
©E^JlCiO, U— tf-tf— Att^TI^— ^[6lt^SE-r 

fttf&^©T, ffl,a^M*«fcoe«-r*cit3&t(iiiiT» 

-So 

[0 0 6 8] u©J:5^1/- 1f-h*-A©^^fe{ci5 
^T. jS«««©U— tf-lf-A*Bi**r-&CtK:J:0 
»-E|6]T V— tf- tf- A ©*S*ia»ClSfttt**ffifiE-r 
Z>mB s tfL&*:f\ffi.iiTZ>. mik, -tftttU — tf-tf-A 

©*aE»fle*x*;u^-sa*©»««c/x7^-^*ji 

EfttSTS&Sa*****. ^SEiiK^ 10-10 Ocm/s 
ect-r-5Ci:lr<i;0-5-ft$:ll^-r-5Cli:^-e#-5. AW 

x\s-4f-&m^rcmM-&t&mrcmshi&&&mte 1 

m/sectfe-gfeftXl^Tii. ^-ftiOfeiil/iiSSTrl. — 
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[oo6 9] [mmm2mmmi<D\s— y-tf-Aro^ 
0 i 0K-e©«M££*-r a*. *o«^, ->-h*sg^4o 

4a, 404 b«mi¥«(t®«4 0 3©PSSS^KttT 

HJUfcft. x*;P*— ««*±tfT2lslBK:;fe3iET*Sfi 
n«t(C V— if- tf-A ©3fe*^|ftCilS»«[*«ffi«ET*IS 

[0 0 7 0] [£Mg0iJ3]:*ftl£fflU:. mmm&±\zM& 

[0 0 7 1] 011 (A) tcs-ri;pi-, *iSCSJl 20 
«i:^7XS«5 0i±i:yP7*>y§5 0 2, #a 
SafH5 0 3*Mt5. -^©±iCVX^it6jtK5 0 

4 <t L-T 1 0 0nmfflg[{kiSI57'7X?CVDffitf 

SlngB5 0 5£^tt5„ ^-<D&, «4««7E5gtLT 
N i Srasarf ffl&Xy^;k£a«5ppin©7Kig?E 

*xe>a*rr*. n i \tma&5 o 5T#aasii 
i:oiia»5 0 5S»*r5ftiH '&\zi&f& 

[0 0 7 2] 0 11 (B) T^-r«tPfC 5 8 0 30 

*§&f£Ji5fclISt 5 0 7 J4*tt*fc»i#«©tSJ|*t*^bT 

[0 0 7 3] JlD^S*^TLfce.VX^|6^m5 0 4 

■5<C*SS»ft*il5 0 7 *»*di:*«-C*-6. 40 
[0 0 7 4] ^<DVk. HI 2T«rJ:"5K:lSft*«*il 

5 0 7*9Ktt*Jt«fcOBfffi©/X^->»=Xy^>5 r U 
TSl^M^SOSSMti.. TFT©f§ttS5 
10 a. 5 1 0 b*«f ^$n4^tfS«S« 1 flfti 
1*5 0 8©rt<B'Jl::teBL-. H 1 2 "C^-T «t 5 lc*<*56« 
I — tf-e-A 5 0 9 ftbXl&fk 

[0 0 7 5] £©<fc-5fcU— tf-fc*— A©B8»CJ:»3te 
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teflc©5E4*ttF<c:i:*«Tf*a. etna, nmmitm 

[0 0 7 6] [£J&0ij4]&ffiffl3 

5 0 1. 7Dy=lr>^JB5 0 2. #SSStK5 0 3$ 

SKtc^W® 5 0 6 (013 (A) ) . 

[0 0 7 7] ffflt, 5 8 CC. 4f%fBi<DlJQ$m ! m\z£. 
0#£3i^5 0 3*jeft{bS-&-5. u5lT0 13 

(B) T^Ti^t-. ^ISi$l5 0 7$^I^^ 

c4>iim&*K5 o 7 fenwic. 

*<»oTt»S. 4t^&©gBpS]^**£S^<i:^5<l# 

[0 0 7 8] [*ttM5]*ttM3Xllftlkff4K:*fr> 
T. @Aff^3leit5 0 7£^fiJcLfc&, K+ClO'Vc 

T -5 X @ * JJO A T t> & l ». 
[0 0 7 9] 01 4T-*T«fc'5»C, SSftSmSSBI 5 0 7 
±tC. Il#ftSilT*S5AU7I5 1 1S»J«U 
fO±cy«y^'J >#V<i h 5 1 2 tLT7JUrf>*U 
x l O'Vcm'-l X 1 0 ,, /cm , jRJn*nfc#ft«a*gl 

sheets. 

[0 0 8 0] -^©&, 7 7-^7--;Kpl:<t5 6 0 

or, 1 2ttmoftiiML9, xa7>y7--;«utt 

^fXiP^Tx— ;KcJ;-5 6 5 0~7 5 Or, 3 0~60 

ftcommmmtz^r). mm7i^tvxmta^tix^^ 

i Syy^'J >^iM h 5 1 2 fcflWrStt* 

•5. c©MSfrJ;0, igaKama 5 0 7 <Dfeb(«7C^ig 

[0081] yyi"j>^i^7bfc«a. siaseu 

[0 0 8 2] [*il^J6]->- h*m^(C ; f i «6i^a*i4©5£ 

*«*»c*sa^rtt*»^.*^t*tT**. 015 

(A) ^-Tiptc, #7X«S6 0 i±l:yP7 + >i/ 
16 0 2£»efcL. f C±l:lfSSSfl6 0 3 
-f£„ #IKi9KK6 0 3tt««fl;LT->-KfR«£» 
fiSc-r-SBMK&^Tte&g; CUP<T-5!&Ste&<. 3 0 
~ 1 0 0nmgg©J¥£T-J6>firr-£>. -?"©&. ftM&7ESr& 

ti6 0 4$ffKf5. z.<DMi$.j3m$. mmm3ju$ 

[0 0 8 3] ^©&. to»fflsi::j;B»fljift:LT*sa 
SS^K6 0 5^ft^.. cwg|sg-eiligfiflJ5 

ty-^u >y«as*ff oTt^ti. ^©^aia^i 
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6 0 S Z^M&ttHZ*. QWi7£<D/1?->lZX. y?->ifl, 
T. 015 (C) !C*-TJ:5tc->- K*««cffiB-r-5a 
$5116 0 6$Mt4. fit, ^7XSS6 0 1©£ 
SI^#S»^3gK6 0 7^15 0nm£>JS£ Tint- 
's. 

coo8 4] ^ssiti6 o 7 \z^M&M\z zomiz. 

riETS. JB1*W#««6 0 7»=S«»IC»4->- FIB* 6 

0 9*»»*Sft**«. C©«*H::tt«*iii6 0 6**«ta 
TtftitetlT^S. ^T^-Tffitte 6 1 0 a, 6 1 0 10 
b SfKttttft 1 6 0 8 OlWciEB 

[0 0 8.5] 01 7T-^-T«k3fC^l^«#:ffl 

1 1 K£«6 0 9*»6jtSE*n«ii:fcJ:0. 
^jn5SMM6 1 2\$mt££k6 0 6 -hPJUSaH,^ 

[0 0 8 6] 12 1 8iZ5k-r&?\Z, ISftftStl 

fcJBl*»#««6 0 8*^*»*jKJ:0JSttJi6 1 2 20 
a, 6 1 2 b*^fig^n«)^€-Blf^CD/t^->(CX-y^ 
Fy^y-hfflTFTtrSfwfi. SttJI6 

i2a. 6 i 2 b±icy-MHi«, y-h««, -m 
nmTf&%om%i.*Mj& lit f t c £#t-€- 

s. smz^uxmm^mmi&Bm^m^-r 

[0 0 8 7] [*SS«»J7]SIJS0IJ6 K*»r»T, 0 

C1*U4. 015 (A) IC&t^T. 
*BtC«t>oT. 0. 17551 0m?%. »SL<«1 30 

J®^ % ~ 5 /i^ % ©fij-grT^ ;i/v - ^ a £"&*rr -5 # A 

[0 0 8 8] y^-^AS$#T-5*ft»S*Bt*ffl 
^-5C:t<DfiJ*ttiaiSj^CDS5$tC*0, {10 1} ®© 
Kfa^£4 0-9 0 96 5 iWJ;9 

[0089] [sij£^j8]*^^tt. y- bmmt>m&ii 

§!!lfl Kfcjgffl 02 4 (A) (B) T^-TJ:^ 
!Cg«2 0 UCMoXttC rTJgfi£$tlfcy-hma 

2 0 2*«8«sn. Sft->U3>ttS.D^{t:->iJa>a 

±\z. #Mkn&mm'CMtfi2tittmi¥m&m®2 o a 

rfMl&ZtlT&O, l/-lf-t'-A2 1 0 rofigS*lC«k 0 

^afbss«2 o 5 tmj&znz>. 
[0090] mi*f&&mmzm&itvttm\3.. tz.^ 
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[0 0 9 1] [*tt«9]*««171S*tt«8<D^-rn 

[0 0 9 2] 0]*Sfe66Wrtt. Hffi9»J17!;M 

S«6«|7K:«t0fP«Sn*»ttfiSffll,JT. CMOSi 
CDTFT$rf^i3-r^-0iHc-ptiT. 0 1 9 L-Tlft 

[0 0 9 3] 019 (A) «#7Xg1£7 0 1. ZfUy 
dr>ifM7 0 2j&»»j5fc£n;fc±K:ettJi7 0 3 a. 7 0 
3b. y-h«7 0 4, y-M!7 0 5 a. 7 0 
5b**»j«Sft;fctt!8*SLT^-5. y-h*£igtffii7 0 
4«y— M£»l£9 0 7«^7XvCVDtt^fflHT, 
S i H, £N, OCO, £KJC#;*£UTK{tSfbS3aK 
TJ£fi£U 8 0nmOf$tf5„ i£ttI7 0 5 a, 7 0 
5bf4. ISfi©jEl6]*a«i*^fc«>. *0>±\zmi&T&y 

^nmzT f TOLg^mnK.cDrt^y^&'hz < -r-s 

14, A 1 . T a. T i . W. M o&fW&StttmXte 
dn<=.©£:&£itfllU 4 0 0nm©JP$lC^-r-5. A 

[0 0 9 4] 019 (B) »4^tt»*«©»riET?» 0 . 

SV — XXf4h*l/"f >fl*7 0 6. LDDSS7 0 7, 
SUtp5 1 i'^;H!TFT(C*f-r'5y— XXf4 Kl^-f 
S7 0 8£Ml$.?2>. 
[0 0 9 5] -1*> K-e>yi:J:0. ITOfcJTcXSa 

xufc«*»4<satt*««[«*n. ^siftt-s. j*a& 

©l/-lf-!!iI8Il:J:oTfT5Ci^t5. 

Sift £ **3T*i d & o T fe A 
[0 0 9 6] ^-©&. 019 (C) \ZtH-? <J: 5 \Z^.itm 

mm^tmit^mmx-mmmmmi 1 o£»jst*. & 

;U$Jgfi£L. Al. Ti. T afc£*ffll»Tffil»7 1 
2. 7 135Mt5. $6^. Sfk->U 3>KTV1^ 
->^-->3 >17 1 1 £^err-5. 

[0 0 9 7] I^LTnf + ^HTFTipftM 
ITFTSMmt^TtS. CCT'f4-€-n^-*tl© 
TFT*HU*£bT5SLT^*a«, utl^CTFTS^ 
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■3TCMOS|5]g§-^NMO SlUgg. P M O S ESSSrJgfiS 

*I t»t8*«lftff »t 4fc«)OT F T t l/T. * 

•T-5)fc««>»T F T £ ItfflUS C itf-eS*. 

[0 0 9 8] [*SS«»J 1 HHJkM 1 0 £l^<t{C^S$n 10 
6TFT*«t»T7* r-f ^7 H U ?Xl»fiO**8 
■ S*K-r*fc»©TFTS* (TFT*ifBE$ntI 
*) ©«|5£0iJ£0 2 0 \Z& OK^T*. i2 0Tll n 
ft^STFT80 1, p?t*;HTFT8 02, 
nftWiTFT8 0 3 El SSSE 8 0 6 . 

<*:. nft^HTFT8 0.4, 8 0 5 <h 

•T-5ili3g^8 0 7ifl-Ijg±l:i^SnTli5. 

[0 0 9 9] K»)(e3S§gE8 0 6 ©nff^JHTFT 8 

0 ltt^r^HBJSJefBttS 6 2, y-Mg8 1 0 £ — 
flWB&&£2 7»6<KriStt8 6 3 £ V-*»ttXtt F U 20 

(^•5. pf tWlTFT 1 8 0 2fc«f t^JHM 
®8 6 5, y-h««8 1 !£-«#*&** 4 
®^8 6 6 £V-X<H«XttKU-f >««£UT«IB-r 
SJB3**G»*«8 6 7 StLT^4. nft*MIT 
FT 8 0 3tZ\t9-**)UBtiM*LS 6 8, y~Mg8 

1 2 t— «d«a&*JB2^F»e*««8 6 9 £V-^«« 
Xtt H K LT*It4JB 1 8 7 0 
£fL.T^5. uO«k5Snft^HTFTS^pf 
V^^TFTIIiO ->7 hl^vX^lslgS. Ay 77 0 30 

[oioo] :n^oft^Ml^tM« 

[0 1 0 1] H5HgS8 0 7©iS^TFT8 0 4 (Cte^-r 40 

*;u»BKfn*8 7i. y- y-mms 1 3©*uw»:ubj5£3 

n^.m2^ii5et)m^8 7 2 tV-Xl«XttKH >® 

®£LT^te-rssfi i ^mvomms 7 3stLt^*. 

«lil?8 0 5 0-*0«ItUTitf 5¥* 
^icttffl^*^in^nfcm3Tij56©j®^8 7 6*<JgJ5£ 

atiTu*. §1^80511 &*k <y-H*e*w 

£ffi— M) ^^tLT, il8 14«!:^M8 0 

6 £T»i5ic&*u>»*. 8 5 3~8 6 ote&ms&u 

[0 10 2] cn^CTFTIi ?**)l>Ml$.m%i. J $>T 50 
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/ >^<'T'5C:<i:^T-g-5„ -tntt»CTFT©b#«rifl[* 
E©/\*7 'hS < t5 C t^Tt 5. <£ 

Sfli*tr*c:£a*?Ifl6£&s. v-x • HU-f> 

7 jJ««SL*n* d £fc < X A - X\Z&W)-t Z> Z. £ 
[0 10 3] u©i5&TFTS«*^«I*SStif 

[0 10 4] 02 lta-tOJ:5«c7i7?-w^vhU^X 
£«0>lEl8&*lfi££5RLT<^£. HSSSP9 0 1CTFT9 

o o ^mmti>mmm^mt'f-^mmmmn 902. 

f^&WmMim^ 9 0 3TS5D. 'Ml:Ki;Ty7 h 1/y 
0 2«B*&«^£M9!±i-f fc<75T-;&9. n>hn-^9 
^-^^ffi»[HlSS9 0 3 icte^-f 5 >y^x^.U— ^ 9 

n. *^»c«^*m*-r-5. v-f?n7Dt7D-9o 

6liD>(-D-79 0 4tf>3fiJffl-^>. ^tU 9 0 5^!* 
9 0 8*6OAUJA. Cin^v'X^A^Oi&^Sfj: 
[0 10 5] dtl^>«Z)|5IgS*«ifi£-r-5fc«)©TFTtt* 

nmm-VTfrrji-jum&m fttm^s c £*«njffi 

*K69fc*ttfi£S.33:-&*««i:-r*da:lc«tt), TF 
T(!)#ii$|Sl±$t, «*fc*flllllg8*2r7Xfc£'©S 

[0 10 6] »*«12]TFT«fi6fflHft»0*I 

02 2«#iii^«t'TFT^iS@LT 

ft. 0 2 2lc43UT^-Tn5 L A'^;UMTFT2 10 0. 
2 1 0 2Stfpft^JHTFT2 1 0 1 teHSSOT 1 0 

[0 1 0 7] 02 2 (A) «S«2 0 0 1 ±»C7*Dy* 
>i^B2 0 0 2 S^lTnftWITFT2 lOOt 
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pft*MTFT2 i o itfwmzmi$.2nfzmi$.& 

^LT^5, ::©}§£. nftWITFT 2 1 0 (Hi 
X-f y^>^fflT FTTS.O. pft^HTFT2 1 

0 lttm*IH»fl!TFTT*»5. ■C-ODHU'f >«tt583tt 
if 2 1 0 5©-J©iitftibT^5. p^r*)U 
1TFT2102 K8tr*«E*«!l»-r*ft^ 
SlWiLTHS. ftll. — 3©H*KlKttSTFT© 
ftfclESttft<. S*8«©K»2f£K:ffit»»»ftEII& 

[0 10 8] 02 2 (A) \Z7F.-?&ytm=?2 10 511 10 

mmm 2011, seyt&*-&ttmmit&*im 2012, 

2 0 1 4«jnn>?.. ftwtftttJiii. kxji. 
iEiL&Am, m^&xm. ie^l^^js, 

C0109] »«*»*-r*«»tt»fl:'f >&*j*+m 20 

ffitteMgAg, A I Mg, Ca, Mg, Li, AIL 

1 , A 1 L i A g SfOT^* U *IXtt7JW U±S 

ajr. reswear y*5'9.Mfc^*re»j$sn*tt» 

B8»©&M*fcf£fflH£>. Sfc, 1 ~2 0nm©^Vi7-y 

itA 1 *i©ft*^fc-frC«fcoTB«£*J*L-T'bA 
ilttpft^HT FT 2 1 0 2 CD H U"f ><B'J© 
SH*S2 0 1 0 igiLTliD. Hi20 11 ©SSSB&SI 

3£5icNHM2 0 0 3A«snt^5. 30 
[0110] nytm=?2 \ 0 5±tc«/t-y->^-->a > 

gg2 0 1 4*»»J5fe£ftTH*. /t>>v"?— >a >I2 0 

1 4 fctt£{fc3*. &g<bSSli. ^t ; E>K7'ff* 
-#> (DLC) ft L/X "J 7tt©« 
t»«»*fflt»T*B3cT*. C© e fc^ft^B)c('«t0^7tm 
; F©5B-r**J4»a«*»'6tt»Sns*rittft-5. 

[0111] — 022 (B) «S«2 0 0 1 ±IC^ 
D7 + >^I2 0 0 2^LTnft*;HTFT2 1 
0 0 inft^HTFT2 1 0 2 **H*fc:«jSSftfc 
mtiL&THLT^Z. d©^-&. nft*JHTFT2 1 40 
OOHX-fyf^^ffiTFmO, nftWSTF 
T2 10 2«iS*]aifflTFTTfeO, -£-©h*L"f>fflS 
l±K%X?2 1 0 6©-*©MfcS!lllLTt>4. 

[0 112] 2 1 0 6IJ, nftWITFT 

2 102CKH >«K:«tt-r*E« 2 0 1 5 ±(C^H 

[0 113] &&®#tj£tt. l~2nm©«tt*nS©tt 
**Tffi?Ejc£*l.5SSIl&SJI2 0 1 8 <h. ^iI2018 
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mmm 2019 tT'Mf&znz,. % 1 iii 2 0 1 8 « 

MgAg, A 1 Mg, Ca, Mg. Li, AlLi, A 
1 L i Agfti*©7JU#'J&KX«7;i/;*JlJ±S&S, 

g2 0 19te. 10~2 0nm©Al. A gft t*©sfeJB*f 
HXtt. 10-10 OnmCSHt'f &+WHtXX. 

»fl:iE»ftt*oaw*«iii-c»ric$n*. &xmT2 1 

0 6±»Ctt/t 5 /v"<-v'3 »g2 0 2 0*M$tltl> 

*stt»sn**ififc£ft*. 

[0 114] 02 2 (B) »-:fctt-g>f£?fe?Stf 2 1 

0 6©ft&©^SiiLT. n?tWITFT2 10 2O 
Hl"f >«Kl««ET«e«2 0 1 5±i;ilffliLT 

MgAg, A 1 Mg. Ca. Mg. Li, AlLi, A 

1 L i Agft£*©7;P#U&Jg;5?.te7;M;U±g&JS. 

6 . mmit&mm 2017. 1 - 2nmg£©aE^ss 1 » 

SI2018, ^HJS«BlT-^J&£*l£|g2|®jIll2 0 

4r;p, ttft£©tt*H»©rt^tt**s*£**i£ 

[0 115] a±0±5CLT7J'f -f h 'J f^I 

S. ^neOTFTIt ^ir*;P»**tt^*««*« 
S#l£T*ettJi©El»]*J&»ilS<. ¥ST**£«&-t© 
±l:i*tiy- h«gSK©IKS©A-7^^S;i!>ft<-r 
5^t#T*5. -€-n5S:l'TFT©L^Ufil«EE©A*7 

FT ££*«»IflB-C*D. iB***Sfi«-r* 

?znffifflwmizTFT\zm^mffimmmti&E#t<n 
0>j 1 0 t&miz-rtu&Ato. 

[0 1 16] [ftltm 3]*»Htt*4ft¥WttttBK: 

mm&wc&z. z.<D£.vu*m&mmiz\t. m&m 

£), £^:*#*5. ^s^ua*^. /t-y^-jun> 

***tf6n*. tft60-«l*H2 6tH2 7fc:wt. 

[0 1 17] 02 6 (A)«*^Bj^jifflLT^U-b-§^ 
S§£5eE££-£5— 0»JT?&9. 1*3 0 0 1, £J$-&3 0 
0 2. S^8B3 0 0 3<fffc:«fc OfllfiEdnTti^. #fgHj 
KJ:0ff«*n*TFTaS*tt*S«3 0 0 3tC®ffl$ 

[0 1 1 8] 02 6 (B)te#58SI3«:2SfflL-T 
^^fS.^itrc-MT'$>0. **3011, g^g&3 0 



( 13 ) 



2003-59831 



23 
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1 2. ^PXti%3 0 13. if^X-fyf 3 0 14. /\* 
7TU-3 0 15. §&SB3 0 1 6&iz£ Qmf&ZtlT 
1^-5. **9iC±0f1MHaft*TFT*«tt«3S«3 0 

[0 119] 02 6 (C)tt*»i*lfflUT y - bMZ> 

3 0 2 1. ffi# 3 0 2 2. ^tkSB 3 0 2 3. K 
3 0 24«l:i»)i**ftT^S. **9H::«fcOfe«£ 
tt-5TFTS««^^gC3 0 2 3 t-jgffl^n. *^BJ»C 10 

[0 12 0] 02 6 (D)«*^Bj^jgfflUTPDA(Per 
sonal Digital Assislant)£5tJ&£-ti-£;— 9 . * 
#3 0 3 1. Xi"f7X3 0 3 2, ^7*35 3 0 3 3. i£ 
ff#^>3 0 3 4, 0 3 5^(3 

<t OJBfiKSnT^S. *^t«fcO^SS$tl-5TFTS 
Stt^gB3 0 3 3t-jgffl$n. *^l:iOPDAS 

[0 1 2 1] 02 6 (E)«*fgBJ£jgfflLT#@H£g 20 

-f^-gftabO. ##3 0 4 1. ^7Hg&3 0 4 2. Slfp 
X-f7f 3 0 43, 3 0 44^l:J:0«SESnT^. 
*»9IK:±0fP»3n*TFTS«tt*w«3 0 4 2 fC 

[0 12 2] 0 2 6 (DttalcfSWSigfflLTxS?^^* 
* 7 £§Sfi& #JT&9. ##3 0 5 1. 
(A) 3 0 5 2 . 3 0 5 3. SgfPX-f y 5: 3 0 5 

4. ^gB(B) 3 0 5 5, A*7f U-3 0 5 6fl:J;0 30 
mf&ZtlT^Z. #^BJtC«fc0^8i!^tl-5TFTS1g« 
*^SB(A) 3 0 5 2*5«fcC*g^:gB(B) 3 0 5 5lCjgffl$ 

[0 12 3] 02 6 (G)»4*«W*afflUT«#«IS* 
5c<££t!:fc— flJT&O. ##3 0 6 1. gj^tB^giS 3 0 
6 2 . SJ*A*« 3 0 6 3. StTfrm 3 0 6 4. iifEX-f 
7^3 0 6 5. T>^±3 0 6 6 #PK:«fc 9«Jj££nT<^ 
*. *fB9!K:J:Dfts»;**l*TFTiS*tt56jS»3 0 6 
4lCigffl$n. *Bip!»c,fc0*#«IS£^l5£<* 40 

[0 124] 02 7 (A) tt7P>M^Dvi^^- 
T*t>. 8#tgB2 601. X£>J->260 2^£-£ 
tf. 02 2 (B) li'J7iyayi^^-T*0. ## 
2 7 0 1. gWgi2 7 0 2. 5 7-2 7 0 3, X^U 
->2 7 0 4^^-^tr. 

[0 12 5] ft. 02 7 (C) tt, 02 7 (A) K.Z/0 
2 7 (B) "f fC*>ttS«WSH2 6 0 1 . 2 7 0 2Offl 
&<D— m^iytzmX'$>^>. &&tSB2 6 0 1. 2 7 0 
2te, ytmyt^lk 2 8 0 1 . =7-2 8 0 2. 2 8 0 4 50 



-2 8 0 6. y-f?n<7^57-2 8 0 3. 

2 8 0 7. ag&^gfi 2 8 0 8. 2 8 0 9. 
»»tt**2 8 1 OTfflsS^n^. «»Jt**2 8 1 0 

TfeoTfc.tU. 02 7 (C) ^K&^T^Bnr 

[0 12 6] Sit. 02 7 (D) tt. 02 7 (C) 4>K 
*»*<b*«yt**2 8 0 1 rojtjg©— HSSLfcBT* 
*„ sMOSWett. 3fc«fcfc<¥* 2 8 0 1 «. ^71/^^ 
-2 8 11, 7ti&2 8 12, U>X7l"f 2 8 13. 2 
8 1 4, ABttsetfc*^ 2 8 1 5, m^t\y>X2 8 1 6Tf 
«Ee$ns. &*5. 02 7 (D) t-^Lfc7t^3t^« 

[0127] 02 8 tem^itT* O . *# 3101. 
«^SCA3 10 2. ^gBB 3 10 3. ISt6fil# 3 1 0 
4. Sflsx-f 10 5, 7>^X3 1 0 6 3£tC«J;D 

i)S$nTU5. *^:g|5B 3 1 0 3litf^ >^^-<X 

T F TSISte^gBA 3 10 2, ^tkSCB 310 

3 0n»iisi&&tf nxa* & &j$-r * z. £&fim-c& o , 

[0 12 8] ft, C^T«*-r*« ; fSf«ttr<— «T 

T5. 
[0 12 9] 

gi u mm^mu— tf-bf-A©^ 

y-hSTFTi:*uTB. -t©±tc»j«r*y- hlft 
[0®wffiW«tittW] 

[0 1 ] *&w<D¥mftmm<Dftmjsm<om&&wim 
[02] *&w\z&zmmitj:m?>mffl$:Wiw-tz> 

0o 

[0 3] #5Bwc«*isi&{fcis©#«BSBi9J-r* 
0. 

[04] *f£w\z&zi&&itJLm<DmM*m.w-$ z> 
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[0 5] *»9ilC»ffl-r*U-if-iH»£«©-««l 

[0 6] *mwizmm?zis— *f-m*t&m<D-m® 
£*-riaa0. 

[0 7] *»B»c«*8ft<fcia©— *«WSBl9i?- 

[0 8] *B9iK:«*ISft{fclg©-jMfiW£I89IT 
•50. 

[09] *»s§»c«s«ftflsia©-*tt«*ifiw-r 

-50. 

[010] *RHI;:ffi*teafl:X80-£flg0!l£K9; 
"T50. 

[011] *««t«*isafl:iao-3feM«isttw 
•r-50. 

[012] *£91l;:ttS»llftXS0-&lfi0i|&Riil3 

-r-50. 

[013] *5£w\zm2>%s&itiLm<»~mmM&$siBji 
r-50. 

[014] *ftH£ff«fMfcX8cD— *ttfl*KH 
"T-50. 

[015] *fs*ifc«*feftfcxg©-*JMU£R9i 
r-50. 
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[016] *f£Wizmzmghitj:m<n-mmm$:mw 
r50. 

[0 17] *5B^Cff*eflftIS©-*««*Bl?8 

r50. 

[0i8] **wt=«**iaikxs©— 3dias«*ittiB 
r50. 

[019] TFT<DftmT.m&mw?2>mm®. 

[020] t f T&m.<Dmf&&7n-r mmm. 

[021] T F T»««0SS*B£O-0<J^ ^-T^D y 
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[0 2 2] 58Jt^*KWfc¥«^B©HSSO*^ 

[02 3] *»^tCjgffl-T-5U— tf-R8*t&B©-Si 
^Sr^-TiHB0. 
[02 4] Xh<Ly-hm<DTFTiZtt&-r2>i£&m 

of^sis srw-t * m a 0. 

[02 5] TFTSSOifSi, TFT$i^t5¥ 

*#fia«©E«i u~- tf- tf— Ao^s^iRiwM^sia 

BJ-T5 0. 

[026] *t#fii©-«swta. 
[027] ¥3S#&e©— #j£*-r0. 

[0 2 8] ^«^SHcD-fi»]*S-r0. 
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